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(57) ABSTRACT 
An electric machine a cylindrical stator core having an outer 
perimeter Surface and an inner perimeter Surface with a plu 
rality of slots formed between the inner perimeter surface and 
the outer perimeter surface. The inner perimeter surface 
defines an inner cylindrical space for the stator that extends in 
an axial direction within the stator. The stator core is config 
ured to retain a winding arrangement comprised of a plurality 
of conductor segments positioned in the plurality of slots of 
the stator core. The winding arrangement further includes a 
jumper extending into the inner cylindrical space and con 
necting two of the plurality of conductor segments. Accord 
ingly, the jumper appears as a chord of a circular end shape of 
the stator core. 

9 Claims, 6 Drawing Sheets 
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1. 

STATOR WINDING CONNECTION 
ARRANGEMENT 

FIELD 

This application relates to the field of electric machines, 
and more particularly electric machines having windings 
comprised of segmented conductors. 

BACKGROUND 

Segmented windings are commonly used in modern elec 
trical machine applications, such as alternators or hybrid 
electric Vehicles. These windings typically comprise a plural 
ity of segmented conductors that are inserted into slots of the 
stator and connected at their ends to form phase windings on 
the stator. Most of the segmented conductors are connected to 
immediately adjacent conductors. However, jumpers or other 
connection members are used to provide connections 
between conductors that are separated from one another on 
the stator core. These jumpers must be strategically located on 
the stator in order to reduce crowding between the conductors 
and jumpers near the end of the stator. If the conductors and 
jumpers are not strategically positioned, it may be difficult to 
properly connect the phase windings to a rectifier bridge. 
Additionally, increased crowding at the end of the stator may 
introduce increased risk for electrical shorting between the 
segmented conductors, jumpers and/or terminals. 
The segmented conductors may be provided in various 

forms, but often have a rectangular cross section. Addition 
ally, the segmented conductors are often provided as 
U-shaped conductors which include two legs and a central 
U-turn portion between the legs. Thus, the segmented con 
ductors are sometimes referred to as “U-shaped conductors' 
since their shape can resemble a U. However, the terms “con 
ductor segment” and “segmented conductor” as used herein 
are not intended to be limited to U-shaped conductors, and 
instead refers generally to a distinct conductor segment hav 
ing two ends, whether or not a U-shaped portion is included 
between the two ends. 

Each segmented conductor is positioned in the slots of the 
stator such that the ends of the legs extend from one end of the 
stator (i.e., the “connection end or “weld end of the stator) 
and the U-turn portion extends from the opposite end of the 
stator (i.e., the “insertion side' of the stator). The legends are 
bent and then connected together on the connection end of the 
stator to form phase windings. The connections between the 
conductors include connection of adjacent leg ends that are 
welded together and connections between non-adjacent leg 
ends that are connected through jumpers. 

In a typical segmented winding arrangement, the connec 
tion end of the stator tends to be crowded. First, the legends, 
which are already very closely aligned at the connection side, 
are made even more crowded by the welding points between 
adjacent legends. In addition, the jumpers between windings 
sets, phase path connections, neutral connections, and termi 
nal connections cause additional jam in the crowded seg 
mented welding points. This makes assembly of the electric 
machine difficult and increases the risk for potential short 
circuits and other defects during production. 

In addition to crowding at the connection end of the stator, 
the existence of jumpers and terminals typically requires 
elongation of the clearance machine at the connection end of 
the stator. In many applications, such as electric Vehicle appli 
cations, the compartment holding the electric machine is 
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2 
already crowded and it is difficult to find additional space for 
the increased clearance of the electric machine at the connec 
tion end. 

Accordingly, it would be advantageous if a winding 
arrangement could be provided where the overall clearance 
required for the electric machine in an application compart 
ment is decreased. It would also be desirable to provide a 
segmented winding arrangement where the crowding at the 
connection end of the stator is reduced. It would be of further 
advantage if Such winding arrangement could be provided 
Such that the electric machine may be easily manufactured, 
thus reducing manufacturing costs. It would also be advanta 
geous if the winding arrangement resulted in decreased inci 
dence of manufacturing errors. While it would be desirable to 
provide an electric machine that provides one or more of these 
or other advantageous features as may be apparent to those 
reviewing this disclosure, the teachings disclosed herein 
extend to those embodiments which fall within the scope of 
the appended claims, regardless of whether they accomplish 
one or more of the above-mentioned advantages. 

SUMMARY 

In accordance with at least one embodiment of the disclo 
Sure, an electric machine comprises a rotor and a stator. The 
stator includes a cylindrical stator core having an outer perim 
eter Surface and an inner perimeter Surface with a plurality of 
slots formed between the inner perimeter surface and the 
outer perimeter surface. The inner perimeter surface defines 
an inner cylindrical space for the stator that extends in an axial 
direction within the stator. The stator core is configured to 
retain a winding arrangement comprised of a plurality of 
conductor segments positioned in the plurality of slots of the 
stator core. The winding arrangement further includes a 
jumper extending into the inner cylindrical space and con 
necting two of the plurality of conductor segments. Accord 
ingly, the jumper is positioned to the inside of the plurality of 
conductor segments in the radial direction. In at least one 
embodiment, the jumper includes a straight portion within the 
inner cylindrical space. In this embodiment, an end of the 
stator core defines a circular end shape and the straight por 
tion of the jumper appears as a chord of the circular end shape 
when the stator core is viewed from the end of the stator core. 
The winding arrangement may further include a second 

jumper and a third jumper in addition to the first jumper. The 
second jumper is similar to the first jumper and appears as a 
chord of the circular end shape. The third jumper is generally 
arc shaped and appears to extend along the circular end shape 
of the stator core when the stator core is viewed from the end 
of the stator core. The first jumper and the third jumper may 
be tied together with an electrically insulative material to 
better secure the jumpers on the stator core. 

In at least one embodiment, the plurality of conductor 
segments are connected to form a multi-phase delta winding 
on the stator. In at least one embodiment, the jumperacts as a 
phase connection member that includes a phase tapping loca 
tion. The stator may also include additional jumpers that act 
as phase connection members and series winding connection 
loops within the winding arrangement. 
The above described features and advantages, as well as 

others, will become more readily apparent to those of ordi 
nary skill in the art by reference to the following detailed 
description and accompanying drawings. While it would be 
desirable to provide an electric machine with a stator winding 
arrangement that provides one or more of these or other 
advantageous features, the teachings disclosed herein extend 
to those embodiments which fall within the scope of the 
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appended claims, regardless of whether they accomplish one 
or more of the above-mentioned advantages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a top view of a stator of an electric machine 
with a winding connection arrangement positioned on the 
Stator core; 

FIG. 2 shows a cross-sectional view of the stator along 
lines II-II of FIG. 1; 

FIG. 3 shows a cross-sectional view of a stator slot of the 
electric machine of FIG. 1 with segmented conductors in the 
stator slot; 

FIG. 4 shows a side view of one of the segmented conduc 
tors of FIG. 3; 

FIG. 5 shows a schematic diagram for the winding connec 
tion arrangement of FIG. 1; 

FIG. 6A shows a side view of a jumper providing a curved 
phase connection for the winding connection arrangement of 
FIG. 1: 

FIG. 6B shows a side view of a jumper providing a first 
linear phase connection for the winding connection arrange 
ment of FIG. 1; 

FIG. 6C shows a side view of a jumper providing a series 
winding connection loop for the winding connection arrange 
ment of FIG. 1; and 

FIG. 7 shows a top view of the stator of FIG. 1 with 
terminals attached to the jumpers. 

DESCRIPTION 

With reference to FIGS. 1 and 2 an electric machine 10 
includes a stator 12 and a rotor 14 (the rotor 14 represented in 
FIG. 1 by dotted lines within the stator 12). The stator 12 
includes a stator core 16 with a winding arrangement 18 
positioned on the stator core 16. The rotor 14 is positioned 
inside of the stator core 16 and is configured to induce a 
current in the winding arrangement 18 when it rotates. 
The stator core 16 is comprised of a ferromagnetic material 

and is typically formed from a plurality of steel sheets that are 
stamped and Stacked upon one another to form a lamination 
stack. The stator core 16 is generally cylindrical in shape as 
defined by a center axis 92, and includes an inner perimeter 
surface 24 and an outer perimeter surface 26. When the stator 
core 16 is viewed in an axial direction from an end, as shown 
in FIG. 1, the stator core 16 has a substantially circular or disc 
shape. 
A plurality of axial slots 28 are formed in the stator core 16 

between the inner perimeter surface 24 and the outer perim 
eter surface 26. In the embodiment of FIG. 1, the stator core 
16 includes ninety-six total slots 28. The slots 28 may be 
semi-closed slots in the stator core 16, as shown in FIGS. 1 
and 3, with each slot 28 having a smaller diameter near the 
inner perimeter surface 24 than the diameter closer to the 
outer perimeter Surface 26. Openings to the semi-closed sta 
tor slots 28 are provided through the inner perimeter surface 
24 as well as the ends 20 and 22 of the stator core 16. 

Winding Arrangement with Segmented Conductors 
The stator core 16 is configured to retain the winding 

arrangement 18 within the slots 28 of the stator core 16. The 
winding arrangement 18 is comprised of a plurality of seg 
mented conductors 30 placed in the slots 28 of the stator core 
16 and a plurality of conductor connectors 40 (which may 
also be referred to herein as “jumpers'). The segmented con 
ductors 30 are inserted into the slots 28 from a first end 20 
(i.e., the “insertion end) of the stator core 16. The segmented 
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4 
conductors 30 are connected together at an opposite end 22 of 
the stator core 16 (i.e., the “weld end). 

FIG.3 shows an enlarged cross-sectional view of one of the 
slots 28 of the stator core 16 with the segmented conductors 
30 placed in the stator core 16. As shown in FIG. 3, each slot 
28 includes two conductors 30, including a first conductor 
30a and a second conductor 30b. The conductors 30a, 30b 
have a width that is small enough for the conductors to fit 
within the slots 28, but large enough to prevent the conductors 
from passing through the openings on the inner perimeter 
surface 24 of the stator core 16. The conductors 30a, 30b may 
be inserted into the slots from the insertion end 20 of the stator 
core 16, and extend completely through the slots to the weld 
end 22 of the stator core 16. 

With reference now to FIGS. 3 and 4, the conductors 30 are 
generally provided as U-shaped segmented conductors of 
rectangular cross-section (sometimes referred to as "hairpin 
conductors'). The conductors 30 are bent and connected at 
their ends to form the winding arrangement 18 on the stator 
core 16. The rectangular conductors 30 are arranged in two 
layers in the slots, with a first layer comprised of first con 
ductor 30a positioned closest to the inner perimeter 24 of the 
stator, and a second layer comprised of conductor 30b posi 
tioned closer to the outer perimeter 26 of the stator. Rectan 
gular conductors 30 arranged in this manner are useful in 
order to incorporate the advantages of semi-closed or fully 
closed slots with a high slot fill ratio. 
An exemplary U-shaped conductor 30 of rectangular 

cross-section is shown in FIG. 4. The U-shaped conductor 30 
includes two legs 31 and 32 separated by a U-shaped turn 
portion36. Each leg 31, 32 includes an associated legend 33. 
34. The direction of the conductor 30 changes at the U-turn 
portion 36 such that the electrical path provided by the con 
ductor 30 makes a “U-turn’, i.e., a substantially 180° turn, 
along the U-turn portion 36. 
The segmented conductors 30 of FIG. 4 are formed from a 

straight copper conductor segment with a rectangular cross 
section. However, before a segmented conductor 30 is 
inserted into the stator core 16, a machine bends the seg 
mented conductor 30 in order to create the U-turn portion 36 
with two substantially straight legs 31, 32. After the U-turn 
portion 36 is created, the segmented conductor 30 is inserted 
into the stator core 16, legs first, from the insertion side 20 of 
the stator core 16. The legs 31, 32 are inserted into different 
slots (and in different layers), as noted in FIG. 4 by the 
designation Y, showing that the distance between the legs 31, 
32 is equal to a distance that traverses a given number of slots 
28. The legs 31, 32 are made to pass through the stator slots 28 
and extend out the weld end 22 of the stator core 16. After 
being inserted in the stator core 16, the legends 33,34 are bent 
by a machine in opposite directions by a predetermined dis 
tance, thus moving the leg ends 33, 34 of the conductor 
another predetermined number of slots. In FIG. 4 this dis 
tance is indicated as kY slots and kY slots. Once the 
conductor 30 is situated in the stator core 16, the U-turn 
portion 36 will extenda distance I, from the insertion side 20 
of the stator and the legends 43, 44 will extend a distance O, 
from the weld side 22 of the stator. 
Once the conductors 30 are properly positioned in the slots 

28 of the stator core, adjacent leg ends 33, 34 are welded 
together to form a complete winding arrangement 18. An 
exemplary winding arrangement for the stator 12 is shown in 
FIG. 5. The exemplary winding arrangement of FIG. 5 is a 
three phase delta winding arrangement. However, it will be 
recognized that principles disclosed herein may also be 
applied to other multi-phase arrangements. Such as a Y-wind 
ing arrangement. As shown in FIG. 5, the U-turn portions 36 
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of the conductors 30 are all positioned at the insertion end 20 
of the stator core 16, and adjacent legends 33, 34 are joined 
together at the weld end 22 of the stator core 16. Adjacent leg 
ends 33, 34 may be joined together by any of various known 
techniques, such as welding or brazing. A plurality of jumpers 
40 are also used to join certain non-adjacent legends 33,34 at 
the weld end 22 of the stator core 16. The jumpers 40 gener 
ally extend over or around a plurality of legends at the weld 
end 22 of the stator core 16. 
The jumpers 40 in the winding arrangement of FIG. 5 

provide phase connections and series winding connection 
loops for the winding arrangement 18. In particular, the jump 
ers 40 include a curved phase connection member 41, a first 
linear phase connection member 42, a second linear phase 
connection member 43, and three series winding connection 
loops 44-46. The series winding connection loops 44-46 pro 
vide a series connection for two windings in a given phase of 
the winding arrangement 18. The phase connection members 
41-43 connect the various phases of the winding arrangement 
18 (i.e., the three phases of the delta winding arrangement of 
FIG. 5). Accordingly, each phase connection member 41-43 
is joined to a terminal of the electric machine by a cable, as 
explained in further detail below. 

With reference now to FIGS. 1 and 6A-6C, the various 
jumpers 40 used in the winding arrangement 18 on the stator 
core 16 are shown. These jumpers 40 are provided in different 
shapes and sizes and are configured to span differing numbers 
of slots 28 on the stator core 16. The jumpers 40 are generally 
comprised of the same material as the other conductors 30 of 
the winding arrangement 18, Such as an insulation-coated 
copper material. 

Curved Phase Connection Member 
With particular reference to FIGS. 1, 5 and 6A, the curved 

phase connection member 41 is configured to span twenty 
two slots on the winding arrangement 18 (i.e., from slots 94 to 
20 as noted in FIG. 5). The curved phase connection member 
41 includes a curved or arc-shaped portion 41a that extends 
between two legs 41b and 41c. In the embodiment of FIG. 6A, 
the arc-shaped portion 41a is formed from three different 
conductor sections. These conductor sections are joined 
together by arc welding or another connection method to 
form the curved arc-shaped portion 41a. In other embodi 
ments, the arc-shaped portion 41a and legs 41b, 41c may be a 
single integral piece. 
As best seen in FIG. 1, the arc-shaped portion 41a of the 

curved phase connection member 41 is configured to follow 
the circumferential perimeter of the stator core 16 at a posi 
tion above (or axially outward from) the legends 33,34 of the 
other conductors 30 of the winding arrangement 18. This 
position of the curved phase connection member 41 is at the 
same height on the stator core 16 at the other two phase 
connection members 42, 43 and the three series windings 
connection loops 44-46, also shown in FIG.1. However, in at 
least one alternative embodiment, the curved phase connec 
tion member 41, the first and second linear phase connection 
members 42, 43, and the three series winding connection 
loops 44-46 may be staggered in height at the weld end 22 of 
the stator core 16. 
As shown in FIGS.6A and 7, a flexible cable 51 is coupled 

to the curved phase connection member 41 at a tapping point 
on the connection member 41. The tapping point on the con 
nection member 41 of FIG. 6A is located at a position near an 
end of the arc-shaped portion 41a, and past the legs 41b and 
41c of the curved phase connection member 41. The flexible 
cable 51 is generally a braided or stranded cable as is com 
monly used in association with terminal connections on elec 
tric machines. A first end of the flexible cable 51 is coupled to 
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6 
the curved phase connection member 41 and a second end of 
the flexible cable 51 is coupled to a terminal 61 for the electric 
machine 10. The terminal 61 facilitates connection of the 
electric machine to a rectifier, as is known in the art. 

Linear Phase Connection Members 
With reference now to FIGS. 1, 5 and 6B, the first linear 

phase connection member 42 is configured to span fourteen 
slots on the winding arrangement 18 (i.e., from slots 88 to 6 as 
noted in FIG.5). The first linear phase connection member 42 
includes a substantially linear or straight portion 42a that 
extends between two legs 42b and 42c. In the embodiment of 
FIG. 6B, the straight portion 42a is formed from two different 
conductor sections. These conductor sections are joined 
together by arc welding or another conductive connection 
method to form the straight portion 42a. In other embodi 
ments, the Straight portion 42a and legs 42b, 42c may be a 
single integral piece. 
As best shown in FIG. 1, the straight portion 42a is posi 

tioned within an inner cylindrical space 17 defined by the 
stator core 16. This inner cylindrical space 17 is bordered by 
a cylinder that extends in the axial direction along the inner 
perimeter wall 24 of the stator core 16. This cylinder is rep 
resented in FIG.2 by dotted lines 17a, with the space inside of 
the dotted lines 17a being the inner cylindrical space 17. With 
the straight portion 42a of the phase connection member 42 
positioned within this inner cylindrical space, the straight 
portion 42a of the first linear phase connection member 42 
appears as a chord of the circular end shape of the stator core 
16 when the stator core is viewed from the weld end 22, as 
shown in FIG.1. The straight portion 42a may be provided at 
a position above (or axially outward from) the legends 33,34 
of the other conductors 30 of the winding arrangement 18. 
Alternatively, the Straight portion 42a may be at the same 
height as the legends 33, 34. 
As shown in FIGS. 6B and 7, a flexible cable 52 is coupled 

to the first linear phase connection member 42 at a tapping 
point on the connection member 42. The tapping point on the 
linear phase connection member 42 of FIG. 6B is centrally 
located on the straight portion 42a between the legs 42b and 
42c. The flexible cable 52 is generally a braided or stranded 
cable with a first end of the flexible cable 52 coupled to the 
first linear phase connection member 42 and a second end of 
the flexible cable 52 coupled to a terminal 62 for the electric 
machine 10, as shown in FIG. 7. The terminal 62 facilitates 
connection of the electric machine to a rectifier bridge, as is 
known in the art. 
The second linear phase connection member 43 is identical 

in shape to the first linear phase connection member 42 shown 
in FIG. 6B. Accordingly, the second linear phase connection 
jumper 43 is also configured to span fourteen slots on the 
winding arrangement 18 (i.e., from slots 12 to 26 as noted in 
FIG. 5). The straight portion 43a of the second linear phase 
connection member 43 is also positioned within the inner 
cylindrical space 17 defined by the stator core 16. Thus, the 
straight portion 43a of the second linear phase connection 
member 43 appears as a chord of the circular end shape of the 
stator core 16 when the stator core is viewed from the weld 
end 22, as shown in FIG.1. A flexible cable 53 is also coupled 
to the second linear phase connection member 43. This flex 
ible cable 53 includes a first end coupled to the second linear 
phase connection member 43 at a tapping location and a 
second end coupled to a terminal 63 for the electric machine 
10, as shown in FIG. 7. The terminal 63 facilitates connection 
of the electric machine to a rectifier, as is known in the art. 
As described above, and as shown in FIG. 1, the first and 

second linear phase connection members 42 and 43 are 
formed to make straight line connections within the electric 



US 8,716,910 B2 
7 

machine 10, each appearing as a chord in a circle. In this 
embodiment, both the first and second linear phase connec 
tion members 42 and 43 are positioned to the inside of the 
plurality of conductor segments (i.e., closer to the center axis 
92 of the cylindrical stator core 16) and extend across the 
stator core 16 in a direction that is perpendicular to the radial 
direction (i.e., a direction perpendicular to the radial direction 
noted by arrow 90 in FIG. 1). It will be recognized that the 
Substantially linear form of these two phase connections 
members 42, 43 is distinct from other circumferential arc 
shaped jumpers (e.g., 41 and 44-46) and other stator intercon 
nections, thus allowing for more spatial clearance between 
the jumpers and conductor connections within the winding 
arrangement 18. 

Series Winding Connection Loops 
With reference now to FIGS. 1, 5 and 6C, three series 

winding connection loops 44-46 are included as jumpers in 
the winding arrangement 18. Each series winding connection 
loop 44-46 is configured to span six slots on the winding 
arrangement 18 (i.e., from slots 81 to 87, 13 to 19, or 95 to 5, 
as noted in FIG. 5). Each series winding connection loop is 
identically shaped. As shown in FIG. 6C, connection loop 44 
includes an arc-shaped portion 44a that extends between two 
legs 44b and 44c. In the embodiment of FIG. 6C, the connec 
tion loop 44 is formed from two different conductor sections. 
These conductor sections are joined together by arc welding 
or another conductive connection method to form the connec 
tion loop 44. In other embodiments, the arc-shaped portion 
44a and legs 44b, 44c may be a single integral piece. 

Asbest seen in FIG. 1, the series winding connection loops 
44-46 are configured to follow outside of the circumferential 
perimeter of the stator core 16 at a position above (or axially 
outward from) the legends 33, 34 of the other conductors 30 
of the winding arrangement 18. In at least one alternative 
embodiment, the series winding connection loops 44-46 are 
configured to follow inside of the circumferential perimeter 
of the stator core. The axial position of each series winding 
connection loop 44-46 is about the same axial position on the 
stator core 16 as the phase connection members 41-43. How 
ever, in some embodiments, the series winding connection 
loops 44-46 may be above or below the phase connection 
members 41-43 on the stator core 16. 
The phase connection members 41-43 and the series wind 

ings connection loops 44-46 are tied together on the stator 
core 16 using electrically insulative material that tightly 
wraps around the conductors and/or between the conductors 
in order to improve the rigidity of the termination scheme and 
better resist destructive vibration. Insulating sleeves may also 
be used to protect the conductors(s) from undesirable contact 
with other components. 

In sections where the jumpers 40 are located in the same 
radial position(s) on the diameter, they are generally stag 
gered in height to provide clearance. Where the above 
described straight connections on the first and second linear 
phase connection members 42 and 43 intersect the curved 
phase connection member 41, these conductors may also be 
physically tied with the curved connector and series windings 
connection loops 44-46 to improve system rigidity. 
The foregoing detailed description of one or more embodi 

ments of the stator winding connection arrangement has been 
presented herein by way of example only and not limitation. 
It will be recognized that there are advantages to certain 
individual features and functions described herein that may 
be obtained without incorporating other features and func 
tions described herein. Moreover, it will be recognized that 
Various alternatives, modifications, variations, or improve 
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8 
ments of the above-disclosed embodiments and other features 
and functions, or alternatives thereof, may be desirably com 
bined into many other different embodiments, systems or 
applications. Presently unforeseen or unanticipated alterna 
tives, modifications, variations, or improvements therein may 
be subsequently made by those skilled in the art which are 
also intended to be encompassed by the appended claims. 
Therefore, the spirit and scope of any appended claims should 
not be limited to the description of the embodiments con 
tained herein. 
What is claimed is: 
1. A stator for an electric machine comprising: 
a cylindrical stator core including an outer perimeter sur 

face and an inner perimeter surface with a plurality of 
slots formed between the inner perimeter surface and the 
outer perimeter surface, the inner perimeter surface 
defining an inner cylindrical space that extends in an 
axial direction within the stator, the inner cylindrical 
space extending past the cylindrical stator core; 

a plurality of conductor segments positioned in the plural 
ity of slots; and 

a jumper including a straight portion extending into the 
inner cylindrical space and connecting two of the plu 
rality of conductor segments, the jumper providing a 
phase connection member including a phase tapping 
location where a phase terminal is connected to the 
phase connection member. 

2. The stator of claim 1 wherein the jumper includes a leg 
at an end of the straight portion coupled to one of the plurality 
of conductor segments. 

3. The stator of claim 2 wherein each of the opposing ends 
of the stator core define a circular shape, and wherein the 
straight portion of the jumper appears as a chord of the cir 
cular shape when viewed from one of the opposing ends the 
Stator core. 

4. The stator of claim3 wherein the jumperis a first jumper, 
the stator further comprising a second jumper connecting 
another two of the plurality of conductor segments. 

5. The stator of claim 4 wherein the second jumper is 
generally arc shaped and appears to extend along the circular 
shape when viewed from the one of the opposing ends of the 
Stator core. 

6. The stator of claim 5 wherein the first jumper and the 
second jumper are tied together with an electrically insulative 
material. 

7. The stator of claim 1 wherein the plurality of conductor 
segments are connected to form a multi-phase winding on the 
Stator. 

8. The stator of claim 7 wherein the phase connection 
member is a first phase connection member, the stator further 
comprising a second phase connection member and a third 
phase connection member, wherein the second phase connec 
tion member includes a straight portion that extends within 
the inner cylindrical space between another two of the plu 
rality of conductor segments, and wherein the third phase 
connection member includes an arcuate portion that extends 
along one of the opposing ends of the stator core between yet 
another two of the plurality of conductor segments. 

9. The stator of claim 1 wherein the plurality of conductor 
segments includes a plurality of series connected phase wind 
ings on the stator core, and wherein the stator further com 
prises a plurality of series winding connection loops, each 
series winding connection loop including an arcuate portion 
that extends along one of the opposing ends of the stator core 
and connects two of the phase windings in series. 


